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1.0 INTRODUCTION 
 
Foster Wheeler Environmental Corporation (FWENC) has been contracted by the U.S. Navy 
Engineering Field Activity Northeast (EFANE) to provide remedial services at Gould Island, Naval 
Station Newport, Newport, Rhode Island.  This Work Plan has been prepared to satisfy the 
requirements of Remedial Action Contract Number N62472-99-D-0032, Contract Task Order No. 
0069 (CTO 69).  This Work Plan addresses the treatment and discharge of dewatering liquids 
resulting from the remediation of PCB-contaminated soil and sediment associated with the 
Transformer Vaults on the Site.  The transformer vaults are identified as Buildings 53, 54, 56, 60, 
and 61, and the switch house/transformer vault, Building 59. 
 
Gould Island is located in the Narragansett Bay, approximately 1.5 miles from Naval Station 
Newport.  The Site Layout is presented as Figure 1. 
 
The Project Background and Objectives are presented in Section 2.0 of this Work Plan.  Permitting 
requirements are discussed in Section 3.0.  The Site Activities are described in Section 4.0.  Field 
Sampling and Analysis is addressed in Section 5.0.  Transportation and Disposal is addressed in 
Section 6.0. 
 
2.0 PROJECT BACKGROUND AND OBJECTIVES 
 
The work already performed at Gould Island consists of Delivery Order (DO) 044 (under RAC 
Contract No. N62472-94-D-0398), and CTO 029, CTO 047 and CTO 069 (under RAC Contract 
No. N62472-99-D-0032).  DO 044 consisted of Phase I and Phase II.  Phase I included asbestos 
abatement and hazardous waste removals.  Phase II included demolition of selected buildings to the 
slab elevation only.  Phase I and Phase II of DO 044 were completed in May 2001.  In support of 
Phase II of DO 044, FWENC conducted concrete sampling of the interior floor and wall surfaces of 
the transformer vaults and the switch house.  The results of that sampling indicated the presence of 
PCB contamination in some of the floor locations.  Consequently, CTO 029 was created to perform 
Phase III, which involved crushing and removal of selected building slabs, foundations and concrete 
roadways.  Due to the elevated levels of PCB contamination found at Building 54, CTO 047 was 
established to provide an interim removal action for Building 54.   
 
CTO 069 was initiated in September 2001, and involved two phases of work.  Phase I consisted of 
the development and implementation of a Sampling Plan to delineate the extent of PCB 
contamination on Gould Island.  The Phase I Sampling Plan did not take into consideration data 
collected from previous site activities.  Rather than using that previously collected data to confirm 
the extent of contamination, the Phase I Sampling Plan under CTO 069 was used to confirm the 
location of existing PCB contamination, and to determine the horizontal and vertical extents of the 
contamination.   
 
Phase II of CTO 069 was performed during the summer of 2002, and consisted of remediation of 
PCB-contaminated soil and sediment associated with the Transformer Vaults to an interim clean up 
goal.  The remedial activities resulted in the collection of approximately 40,000 gallons of 
dewatering liquids.  The liquids are currently being stored on site in three (3) 21,000-gallon frac 
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tanks.  This Work Plan describes the tasks planned for treatment and discharge of the dewatering 
liquids prior to the winter shutdown of site activities. 
 
3.0 PERMITTING REQUIREMENTS 
 
In order to obtain a permit equivalency from the Rhode Island Department of Environmental 
Management (RIDEM) to discharge the treatment system effluent to the Narragansett Bay, 
appropriate permit applications have been completed and appended to this Work Plan.  Appendix 
A presents the USEPA Form 1 Application: General Information - Consolidated Permits 
Program.  Appendix B presents the USEPA Form 2C Application: Wastewater Discharge 
Information - Consolidated Permits Program. 
 
4.0 IMPLEMENTATION OF ON-SITE ACTIVITIES 
 
4.1 Mobilization 

FWENC personnel will include a Project Superintendent (PS), Site Engineer, Site Health and 
Safety Officer (SHSO), subcontract personnel and craft workers.  
 
FWENC will utilize the existing office trailer at the Gould Island Site.  All utilities at the work 
site will be temporary.  Electricity will be provided by portable generators, and water will be 
obtained from the mainland and transported to the island via barge, if required.  Sanitary 
facilities will be available at the FWENC office trailer. 
 
Additionally, FWENC will mobilize all necessary equipment and materials required for the 
remedial tasks.   
 
4.2 Treatment System 

FWENC has utilized double-walled frac tanks to store the recovered liquids.  The frac tanks 
contain a total of approximately 40,000 gallons of dewatering liquids.  Two of the frac tanks (Frac 
Tanks 1 and 2) are currently staged on the Building 32 floor slab, and one frac tank (Frac Tank 3) 
is staged on gravel near the bulkhead.  The frac tank locations are shown on Figure 2.  
Laboratory analytical results for samples of the frac tank contents are presented in Appendix C. 
 
FWENC will mobilize a leased treatment system to the site, consisting of two (2) bag filters in 
series, followed by two (2) carbon adsorbers in series.  The treatment system will be set up 
adjacent to the Frac Tanks 1 and 2, as shown on Figure 2.  See Figure 3 for a schematic diagram 
of the treatment system.  See Appendix D for carbon usage calculations and an isotherm from the 
carbon vendor. 
 
The discharge regulations for the contaminant of concern, Polychlorinated Biphenyls (PCBs), is 
0.5 ppb at the discharge point.  The Water Quality Regulations call for a .04 ppb of PCBs as the 
limit in Narrangansett Bay.  This limit will be satisfied by using the CORMIX Model which is 
discussed in Section 4.3.  When the treatment system is placed in operation, the initial effluent 
will be cycled back into one of the frac tanks for sampling, and the system will be temporarily 
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shut down.  A sample will be collected and analyzed to certify that the effluent complies with the 
discharge limit.  If the sample complies, system operation will resume and the treated effluent 
will be conveyed through a submerged multiport diffuser to the approved discharge point in 
Narragansett Bay (see Figure 2).  Additional effluent samples will be collected when 
approximately half of the frac tank liquids have been treated, and at the end of the treatment 
batch, to ensure that the effluent continues to meet the discharge limit.  If a sample indicates that 
the discharge exceeds the limit, the treatment system will be shut down immediately.  The 
system will not be returned to operation until the problem has been corrected. 
 
The flow rate of the treatment system will be 15 gallons per minute (GPM).  The system will be 
operated for approximately four 10-hour days, to treat the entire contents of the frac tanks. 
 
Following treatment and discharge of the liquids in Frac Tanks 1 and 2, a vacuum truck will be 
utilized to transfer the contents of Frac Tank 3 to one of the empty tanks, so that the contents can 
be treated without relocating the treatment system. 
 
4.3 CORMIX Modeling 

The CORMIX Model is an approved hydrodynamic mixing model used to show that the 
designed discharge pipe achieves the diluted number of .04 ppb.  Foster Wheeler ran the 
CORMIX Model based on the following conditions:   
 
• Foster Wheeler tested three (3) different ambient current conditions; stagnant (u=0 m/s), 

weak current (u=0.05m/s= 0.1 knot), mean current (u= 0.15m/s= 0.3 knots).   
• The discharge would be at 24 ft of water at low tide (worst-case), approximately 140 ft from 

the shoreline.  This distance will not be effective in stagnant conditions, and will be effective 
for weak and mean current cases only in the farfield region (region after the plume surfaces). 

• Ambient water was assumed to be vertically mixed, that is, uniform density of water column 
at 1024 kg/m^3, based on NOAA PORTS measurements. 

• Discharge concentration was 0.5 ppb, as it exists the port. 
• Frac tank salinity of ~28 ppt was used for all the runs to reflect worst-case conditions 

(decreased buoyancy effects).  This salinity corresponds to a discharge density of 
approximately 1018 kg/m^3 at temperatures of ~24C (see ESI Laboratory Report dated 
October 29, 2002 located in Appendix C). 

• Single port (4 in diameter) discharge with port looking vertically upwards, alignment is 
perpendicular to ambient current (if any), and port is 1 ft above the bottom. 

• Recommended (by CORMIX) wind speed of 2 m/s was used, which is not effective in the 
nearfield. 

• Bottom friction coefficient, Manning's n=0.020. 
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RESULTS: 
 

 Stagnant (u=0) Weak Current (u= 0.05 m/s) Mean Current (u= 0.15 m/s)

Near Field* Dilution/ 
Concentration (ppb) 

57.4 / 0.01 ppb at the 
surface (<< 0.04 ppb) 

454 / 0.0011 ppb at the 
surface (<< 0.04 ppb) 

1554 / 0.00032 ppb at the 
surface (<< 0.04 ppb) 

Far Field** Dilution / 
Distance from 
Discharge (ft) 

Not applicable since no 
current (nothing to 
transport the plume) 

3155 / 0.00016 ppb  
(<< 0.04 ppb) when plume is 
attaches to shore (140 ft 
away) 

34300 / 0.000015 ppb  
(<< 0.04 ppb) when plume 
is attaches to shore (140 ft 
away) 

 
*   The region of a receiving water where the initial jet characteristics of momentum flux, buoyancy flux 
and outfall geometry influence the jet trajectory and mixing of an effluent discharge. 

 
** The region of a receiving water where buoyant spreading motions and passive diffusion control the 
trajectory and dilution of the effluent discharge plume.  
 
Discussion of Results:  Even with the stagnant conditions, the concentrations falls below the 
required limit with the worst-case conditions tested.  Dilution increases significantly (as 
expected) with increasing current magnitude.  Worst-case conditions include, but not limited to, 
stagnant and/or weak current conditions, higher discharge density which yields in decreased 
buoyant mixing, 24 ft of water column at low tide, etc.  Also, note that only Frac tank #3 has a 
high salinity value (with higher density) and it has the smallest volume (5000 gallons) of 
effluent. 
 
The results of the CORMIX Modeling are presented in Appendix E. 
 
4.4 Equipment and Personnel Decontamination 

Equipment and personnel will be thoroughly decontaminated in accordance with the Site-Specific 
Health and Safety Plan (SHSP) and the Final Work Plan for Phase II – PCB Contaminated Soils 
and Concrete Remediation (FWENC, August 2002).  As a reference, a CD copy of the Final Work 
Plan is included with this document. 
 
 
5.0 FIELD SAMPLING AND ANALYSIS 
 
The tasks to be performed by FWENC at the Gould Island Site require field sampling and 
analytical data to ensure that the effluent meets the discharge limit of 0.5 ppb for PCBs.  Samples 
of the treatment system effluent will be collected when the system is started, when half of the 
liquid has been treated, and when the entire volume has been treated. 
 
For details regarding sampling procedures and laboratory data reporting, see Section 6.0 (Field 
Sampling and Analysis) of the Final Work Plan for Phase II – PCB Contaminated Soils and 
Concrete Remediation (FWENC, August 2002).  As a reference, a CD copy of the Final Work Plan 
is included with this document. 
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TABLE 1 

SAMPLING SUMMARY 
Media  Analysis Number of  

Samples Preservation Holding  
Time 

Sample  
Containers Frequency 

Aqueous 
Confirmatory  
Samples 
 
 

PCB 
SW846 8082 

3 Cool Extract  
within  
7 days;  
analyze  

within 40  
days 

1 Liter  
Amber 

At system 
start-up, 
halfway 

point, and 
when entire 
volume has 
been treated 

 
 
6.0 TRANSPORTATION AND DISPOSAL 
 
Transportation and disposal activities will be performed in accordance with Section 9.0 of the Final 
Work Plan for Phase II – PCB Contaminated Soils and Concrete Remediation (FWENC, August 
2002).  As a reference, a CD copy of the Final Work Plan is included with this document. 
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APPENDIX B 

USEPA Form 2C Application:  

Wastewater Discharge Information - Consolidated Permits Program

  

































 

 

 

 

 

 

 

 

 

APPENDIX C 

Laboratory Analytical Results of Frac Tank Samples
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